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: On T April ls&h this officer intervieued Y. C. Hammister Chief Chamiat ,
for the National Carbon Company and Dr. H, ¢, MacPherson, Research Physicist :
for the seme company at their offices in the National Carbon Company Building,
1280 West 73rd Street, Cleveland, Ohio with reference to the contamination of

. Graphite produced by the National :Carbon Company on contract with the Manbattan
‘District. Thie investigation is based on a letter from the Chicago Branch
Intelligence Officer and a requeet from the Digtrict Intelligence Officer,

The follow1ng is a compoaite of the information receiVed from the above
%wo men in the course of this interviewt: : ‘

. The National Carbon Company haa been engaged in the producing of graphite:
for the Manhattan District for several yeers, Iln November, representatives jof
the Manhattan District informed National Carbon Compamy that it wes -desired [that

- a very pure form of graphite he produced. In accordance with this request the

. Kational Carbon Company began.to produce a graphite known as the KC, KS, AGQT

- graphite. The initisl K stands for the word Kendmll Coke, the initial C stands
for Chicago Pitch and the initial S stande for Standard Pitch,  In other words the
basic ingredients for the production of graphite are petroleum coke and pitch
Hence the EC graphite is produced from Kendall Petroleum Coke and Chicago Pitch
and the K5 graphite is produced from Kendall Petroleum Coke and Standard Pitch
The EC graphite is the product in which the contamination was first diacovered and
practically all data listed below refers to KC graphite,

Tha Kendall Coke used in all grapnite involved in this investigption uas
produced by the Kendall Refining Company, Bradford, Penneylvaenia, sold by th
refining compeny to H. R, Deffler, Marine Bank Building, Buffalo, New York, broker
in such products and sold by him to the National Garbon Company,

In order to produce Graphite of the purity necessary to meet the anecifications
of the Manhattan District 1t is necessary that the finished product have a boron
content 'of not more than 5 parts per 10 million. The symbol used by the Nationsl
‘Carbon Company to indicate the number of boron parts per 10 million ia desiénnted
a8 O#, Henceforth in this report that term will be used. .

. In producing the finiahed product seven different stewms are. involved, The
entire process takes a period of two months if there is no time lost between each
sten. In event there ie any time lost between steps then of course the nrOcedure'
takes a longer time denendent upon the time lost. The steps in the procedure in
chronological order are as followsi ‘ b
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;ﬂi; Tho Kendall Petroleum Ooke 1a. calcined Thio is a’heat treatment . "L
L fim which the petroleum coke io ahrunk T B

"‘.f,‘

':The coke is ground into a powder.

9?‘5 The powdor is mixed with a pitch binder. f“?%”ﬂ_i L e e
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' f*?H;Y‘The reoulting mixture is- oxtruded through a dye and comes out I .
CE in the form of a. bar.v”_’r,'- o e S
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.5 The baro are then placed in furnaceo and surrounded with granular‘:"%

‘e~ packing material and fired to a heat of 900 degrees Centigrade,
' This heat carbonizes or decomposes the pitch binder and converts: it'
"into carbon with the result that -a porous. carbon bar is produced ‘whicn
will not- melt and which cannot be reduced to liquid' RN S

6. The bars are placed in gutociave where tney are impregnated with

. Sy E . . pitch under vacuum presure. The- ‘purpose of thig ia to- fill tne porous -

’, spaces with carbon to give a greater denaity. L

T Tne bars“are stacked‘in a graphitizing furnace; Betwéen'these stacks n
..~ -of bars are placed petroleum coke. Heavyelectrical currentg are then
passed through the bars., When tne bare come out of thie furnace tnby
" | constitute tne finighed product. These finished bara are 50 inches'in
length, 4% inches wide and Uk inchnes nzgn.. ’ - B

Eacn graphitizing process is known as a Mheat", “Bach heat fepresento 350
bers of a total weight of bYetween 10 and 11 toms, From each heat a sample is .
taken of ten bare, These samples are tested to determine the Of and the 0#'5 of
each sample are added tOgether and an average teken to indicate the” 0# of the
entire heat, . . . 4 ~ e -

. The first 5h heats. of KC graphite all indicated an 0# of five or less which
meant that they all conformed to the specifications required. The next heat
indicated an O# of 6.5 but nothing was thought of this since the standard analyris
deviation can be as high as 1,2, After this the next five hepta were good. o
Following thig the heats ran as followss - =~ . |-

Heat 61 = O# [ . o L LR
Heat 62'- O 9 ‘ R T T
Hoat 63, 64, 65 - O.K,. oo LT
Heat b6 - 0# 7T : R A T
Heat 67 through 77-- O, K. L 1 .
Heat 78 - O# 6 : o ST
Heat 79 . O# 10 - X , SR
Heat 80 - C# 6,5 S R I
Heat 81 - O¢ 7 - Rt
' Heat 82 through 93 - 0.K, : A
Heat 94 - O# 20
. Heat 95 ~ O# 10 : S 1 -
"-Heat 96 through 98 - 0.K, : SR
. Heat 99 - OF g4 E Coen ' SR A




N ;;.the amount allowed . ‘-%~ St

R Heat 100 0# g’
-* 'Heat 101 = O# g e

‘Heat 102 - Of 17-. ..

‘Heat 103 «.0#7, 5 ,;h;~;- BRI

Gup i EY s Heat 10U O 77 e s RN

(The plus and minus.signe 1ndicate that the boron content 1e J' i

:Juat above or Jjust below the numler indicated, ) :

The next 17 heate following heqt 1oh all ehowed a high O# much above

[

T ‘The management of National Carbon Company became concerned when the heete
_Ffindicated above as heat-No. 61 and 62 revealed an O# of 8= and 9, . The samplee
-+ for these heats-were ehipped -on ‘February 18 and received in Cleveland for Lo
" analysis on February 21, . Steps were thereupon taken to determine the cauee|for
.the high O#. . Samples were taken of the raw petroleum coke involved in the process,
The samples revealed an Of of approximately three which would indicate thet|the.

raw petroleum coke was not the cause.of the high O#, In explanation it ehould Ye
added tha% all raw petroleun coke contains boron in verying degrees. It wae known
also that samplee.had been taken of all lots of Chicago pitch immediately after 1t
- was dietilled and the O#-of these samples show 4 and 5 so that the original|pitch
_could not be the cause of the high Of, In.explanation of these samples it should
be indicated that the samples of. coke were taken from the original storage pile and

.. that the samples of the pitch were made at the point of -origin so that'it wes still

possible for these products.to have acquired additional boron by some means|or other
during shipment to Clarksburg, West Virginia or in the plant before they were

. actuslly used in the process of producing the finished grapnite, The pitch was to
 be shipped from Chicago and ‘the coke from Welland, Ontario..- - T . .

_ Investigation was then made hy Mr. Hammister to determine. other poseible _
.causes of contamination. It.was discovered that welding work had been donelon
the railing surrounding the impregnater involved in- step No, 6 of the process and
that below the railing Were open contalners of pitch, Tests of the flux ueed in
welding revealed that it contained 58% boron. It was thought ,then that eome of
this flux had dropped into the drums of pitch and caused ‘the hign boron content
However if this hed been the case each succeeding heat after the two bad heats
rentioned above would have shown a gradual tapering off in the amount of ‘boron,

_However the heat immediately after the two bad heats was.-a good one. _Hence! 1t was
deoided .that the welding proceee was not the cause, : ‘

Mr, Hammister next investiga ed the .raw piles of petroleum coke. All of the
petroleum coke involved in producing the EC graphite was located in etorage piles
in Welland Ontario, The calecining process was also carried on at Welland, Ontario
and the resulting product then shipped to the Clarksburg, West Virginia plant of
National Carbon Company for further proceeeing. , Mr, Hammister discovered that
originally all of the petrolsum coke was stored in a pile known as pile No, 28,
For purposes of accounting and inventory it was decided to create two new piles
known as piles 8 and 25. The coke contained in pile 28 was first used up and this
vas the cokte used in the original heats, After this coke was used up coke‘wee
. taken from the new pilea known as 8 and 25, Investigation revealed that pﬂlee g
. and 25 were located on land which had been freshly filled End that - the: maté*ial
used for filling this land was furqace slag. Mr. Hammieter took a sanple of this
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e Furnaoe llag bottom, teeted it end found that it had an 0# of HOO The material

.." " from these piles 1e scooped up by a large mechanical shovel, - Furthermore Mr, '

- .z Hemmigter ststed that these piles have been completely depleted.and hcraped‘

" completely clean, ' His feeling now'is that in scooping up the petroleum coke a-

" -éufficient amount of the slag was also scooped up to account. for the high 0# found

. .in the various heats, This would also in Mr, Hammlster'e-opinion account for the
.epottiness of the high Of in the various heats sampled since 1t would be logical

. to assume.that some portions of the coke would not contain the eleg while others.

A WO'IJld. v ':- : L . ) . ] Y K !

wl

ST .
" .

After a number of bad’ heats were discovered eamples were taken of’ other
individual bars contained in these heats and one bar was found to have an O¢ of

43, In order for an Of of 43 to be produced by the bottom material or .slag/it wonld

be necessary that 10% of the bottom materisl show an O# of 400. This is one-reason

{~why edditional samples are being taken in.order to determine whether the elag

universally has an O# of Y00 or better, Mr, Hammister and Dr. MacPherson oetimeted

-that 1t would take about five ton of slag having an Of of 400 to produce the

composit which has baen. found. This five tons would actually constitute .2% of .

- the total tonnaze of pile 8 é&nd 25, Mr., Hammister has recuested that ten more,

samples of the bottom material under pile € and 25 be forwarded to him for ]
analysis in.order that this theory can be more fully confirmed, These samples were
shipped on April 4 and the results of the analysis of these- eamplee should be
available by April 14 or 15, ' . ) e . e
b

So fer as introduction of material containing boron by a eaboteur ie concerned

_Mr,. Hammister and Dr., MacPherson feel that the time to do this would be in the first

three processes when the material is still in a powder form, Probably proceee No.:}
vhich 13 the mixing process would be the best, The material is in an open container
before 1t is introduced into the mixer, Mr, Hammister sald that 6.8 grems of boric
acid added to each mix of 650 pounds would produce the contamination found.| In
other words a teaspoon full thrown into esch mix would contain the contamination. .

" According to Mr. Hammister approximately 50 employees would have an 0pportunity to
‘contaminate the materisl during the first three processes, Mr, Hammister etated that

there ie no reason to sguspect any of the employees and there has been nothing to
indicate any suspicions., In addition he stated that there are only six employees at
the National Carbon Company plant at Clarksburg, West Virginia who know that boron
would contaminate the graphite, These men are key employees and highly trueted )
In other worde this is a closely guarded secret. The average employee would not .
know anything about the contaminating. feature of boron. In other words according

to Mr, Hemmieter elther an enemy agent would have had to be introduced into the

. plant or one of the employces bought Off by an enemy agent Mr, Hammister alee

sdded that the operations employees do not know the purpose for which the giaphite ie
being made and do not know the destination of the finished product. Only the six

key men previocusly mentioned know the destination of the product and these men
© know nothing more than that. : ' i

Il

All of the KC product has now been completed end all of the KS product under
the present order has passed through the first five stages of the proceee and it
1s not contemplated that any more of the KC. or KS graphite will be produced'unlese
& new order is received. Hence in event the high O hal ‘been caused by eabotaue

‘there is little chance of any further sabotage of this type in as much as it ie

believed that sabotage through introduotion of boren would have to occur during the




P

. ffirat three steps of the procesa. "

}~_,'-“graphitizing (this-is Yo, T 8tage in production) has been .stopped, The National '

2 Carbon Company is in the process of . checking the .sixteen.thousand. bars which are
. now-awaiting grapbitizing, ‘A composite sample is being teken of theke bars| | ..

. ‘smounting to about 2% of all bars to determine the Of of these bars; These . | '
" - 'sixteen thousand bars are all KS bars. Bix thousand of - these bars are locaied."
. at Morganton, North Carolina where part of the graphitizing work in doue and ten
: thousand are 1ocated at Clarkaburg. Weat Virginia. \-  -;_ A .

'would be practically an impossibility to check this theory. AN ettt

" the results of the analysis-of the semples of furnace slag have been detenmined.
' This information will be: forwarded immediately to District Eeadquartera.-. :

Sinca the hi h 0# haa been diacovered all

_,._- . . .<...-..

The only other explanation for the high 0# of the bars is that the material'
wae shipped in railroad cars in which boron or some product .containing a hiéh '
boron' content has previously been shipped and that residue from such shipment had
mixed with the material, There is no indication that this has occurred . and it . .
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Arrahgementa were made with Mr Bammiater to notify thie officer as soon ae-

HN L. DAVI?S JR,
s Branch Intelligence off
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